"APPROVED FOR RE

s S

LEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3

L3323 JIPHANID S i iy <py Spgipiveitee il SHATE 81

i
'

L.A.; SHCHUKIN, Ye.P.

FEDORENKO, N.P.; BRAGINSKIY, 0.B.; FRIDMAN,

Economic effect
Khim. pro_m‘ no.

ow-octane gasolines.

iveness of the '2‘:’{1‘01)’915 of 1 (MIRA 17:9) B
5:339-344 My .

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3"



AL'M‘AN: P'A';W

1 t1 £ tire plants. Kauch, i rez. 23 no.5:45-50 My '64.
Specialization o p bamah 1799)

1. Gosudarstvennyy institut po proyektirovaniyu predpriyatiy
rezinovoy promyshlennosti.

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3

Fup PRI TRl R UAGTER TR e ARTIE

AR S FE MR Rl (R

FEDORENKO, N.P., akademik; SUKACHEV, V.N., akademik; KARAKEYEV, K.K.; FRANK,
G.M, 5 KONSTANTINOV, B.P., akademik; ASTAUROV, B,L.; YEFIMOV, A.N.;
SHUMILOVSKIY, N.N.; ISHLINSKIY, A.Yu., akademik; GERASIMOY, L.P.,
akademik; KAZARNOVSKIY, I.A.; BYKHOVSKIY, B.Ye,, akademik; ZHEBRAK,
A.R., akademik

Discussion of the anmual report, Vest,AN SSSR 35 no.3:95-112
Mr 165, (MIRA 1834)

1, Prezident AN Kirgizskoy SSR (for Karakeyev), 2, Chleny-korres-
pondenty AN SSSR (for Frank, Astaurov, Yefimov, Kazarnovskiy),
3, AN Kirgizskoy SSR (for Shumilovskiy)., 4. AN BSSR (for Zhebrak).
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Econc~fca of the production of sulfuric ncld from suifur-
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ROLESANOV, F.F.; SHUMAKOV, N.8,; FEDORENKO, N.V.; SHUMAKOV, L.O.;
GIMMEL'FARB, A.I.

Dressing of Akkermanovka ores and sintering of the
concentrates produced. [Sbor. trud.] Nauch.-issl,
inst.met. no.4:44-53 161, (MIRA 15:11)

1. Nauchno-issledovatel!skiy institut metallurgii
(for Kolesanov, Shumakov, Fedorenko). 2, Orsko-Khalilovakiy
'ylg,tmugicheskiy kombinat (for Shumakov, Ginmel!farp),
(Akkermanovka region—Iron ores)
(Ore dressing) : (Sintering)
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a previoeely AvseribedJoubhe wass apertrometer tstullition
iof. 1. 48, 1), AT 0o nieastrid By hierersing the s
{ the tntrance of e wds paalveer

celeratine ootential ¢
In alt cases AT increswws with & Iaptl, valuss of AT/ T a8

a function of 8 (1367}, wte dhown for 1+ in Ne and 10 ke,

AF g Mo, Ne, AL and Krond cemp werd in values caled,
thenictioadly.  As the volues Qo ot agree well in wist,
At apl NeRr it s preawmed that eolliainns it this Gtse e

e dnehtle,  The method of clectrostatie cemprrsation ls
applied to seatiering with Tuss of clecttons such as A¥

A ———

Wre. In this e there fs an addni; excitating of electron
sheils of the arder of reveril tuies 10 ewv, Compasitien of
slow electrons fontied In gas on passage of positive lon ™~
L veams. [b:d, 1050-8.--The double mass spectrometer
] S “’ﬁmmmxrﬁmﬁmuglwul,él_ﬁggluw fons falling
into the mass anatyzer wre sepd, by a magnetic ficld, et
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: deteeted, I A ds replaced by N contg, Kr a small amt: of - o B B o .
H slow Na* and Kr¥® and peak amt, of Kr* can be ob- SR

seeved. A iin Nglvesa small amt. of N* (inereasing with
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introduced fnt> Ne, A, Kr, dow Ne**, and Net, A+ and ~
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[4* 3007 4 20(3)1 %4 ~4‘G"I”‘f-G.t’M)I”-ifG—-"'-
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charge exchange, and electron loss. Ap attachment permits

measurement of fast lons obtained by charge uxchange by .
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~ Card 1/1 : Pub. 153 -2/28
Author : Fedorenko, N. V. '
Title + Single scattering of positive jions in a eas

Periodical ¢ Zhur. tekh. Tiz. 2k, TE4-796, May 195k

Abctract + Invectipates the single scattering of positive ions accelerated by
5 to 30 kilovolts, in hydrogen, helium, reon, nitrogen, arson
and krypton for angles, 2.5~ to 15°. with a marnetic ion analyser. .
Presents data on scattering without charge veriation for sinsle- i
charge atomic -ions H2%, N*, ect. The number of scatterel iecns . (
guickly falls with increasing angle of declination. For a unicue enerwr j
in the zone of small angles the heaviers are ccattere: more stronzly. ‘
Establishes that the scattcring of the molecular ions N;ﬁ', H;?, ie e
at angles greater than 2.50 is accompanied by dissociation; the”
scatterinz of Ar*#, by electron capture. Thanks V. M. Dukel'skiy
for his advice and I,P,Skal-skaya “for her mathematical computations.

i
' |
' B
1
t

: i
) i

Subnitted s Tebruary 17, 195h
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Abst Journals

Referat Zhur - Xhimiys, No 19, 1956, 60699

Authors Fedorenka, M. ¥,

Tnstitutions

Titles

Original
Periodical:

Abstracts
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Compbsiti(m of Blow Ions Formed in a Gas During Passage of & Beam
of Positive Ions ‘

Zh. tekim. fiziki, 195k, 2k, Fo 11, 1950-1956

With a dual mass-spsctremetric unit was investigated the composi- ;
tion of slow ions {c-med in reon, argon, krypton and nitrogen st
Torr. on passage of beams of ions Art, Nt
and Ara"', accelerated by voltage of 10 and 20 kev. On passage of .
Ar'and Ng* thr@gh Ar, Kr and Np are formed, resp ctively, slov
jons Ar' gnd Kr7, end posaible amall amounts of ) Nt and
1ittle N7, the ralative amrunt of N1 increasing with energy of \
p%:y beam, which may be attributed to intreas ¥l section ;
of sociative icnization ¥>. On passage of Arc' through Ar and i
|
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Title « 8ingle scattering of ions of argon during stripping in a gas
Periodical Zhur. tekh. fiz., 25, No 13 (November), 1955, 2239-2255

Abstract . The primary beam consists of single-charged jons of argon with energy 40
to 150 kev. Under conditions of single collisions of ions AY with atoms
of argon the authors investigate the angular distr%butig‘xlz_ foE: 1) ions
At scattered with change of charge, 2) fast ions act, AT, A +, A’7 formed

during stripping (i.e. processes Ak A2Y, A"’—)A3"',.A"'4Al“', At-2A5%),

3) fast neutral atoms arising ge (1.e. AY-»A0).
They carry out the measurements deviation O to
15° from the direction of the The authors develop & general
method that pe lute differential cross-
section of the proce e of charge (ad7/aw) for
all angies jncluding Qs0O. that overcharging and ocattering
with change of charge are realized wainly for small engles of diviation;
at large angles O {on stripping predominates. On the curves
dcjdw=t(Q) for sca tripping there existis @ central maximum
at 0800, and & gecond maxim on of the primery beam.
The angle corresponding the second paximum increases
vith increase in order of stripping and with decrease of initial energy
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Submitted
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of the ions. On the basis of the curves of angular distribution the
authors compute the integral effective cross-sections of the processes
of strippiggé For initial energy of the 18115 Ta75 kev thgy find:

0y .p%L.4/1015, 51_212.5/1017, 0;.,56.0/1019, 0'1_5‘81.8/101 cr®. The
aiithors also investigate scattering with stripping for the process
At-3 A% 2150 in helium, neon, and krypton. They thank Professor V. M.
Dukel'skiy for his attention, advice, and Judgment of the work. Six
references: e.g. I. P. Skal'skaya, ibid., 2k, 1912, 195k .

May 27, 1955
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ussﬁ/Physics - Ton collisions FD-2509
card 1/1 Pub. 146 - 9/19
'! Author + Dukel'skly, V. M.; Fedorenko, N. V.
% Title . Llosses of two electrons by negative ions in collisions with atoms
[. and molecules ‘
l‘ Periodical . Zhur. eksp. 1 teor fiz., 29, October 1955, L73-478 .
t Abstract : In single collisions of the ioms C1~, Br~, I, Na-, S5b7, Bi~, BbJ

(energy 5 to 17.5 kev) with helium and argon atoms, and also with

: nitrogen and hydrogen molecules, the author observed the appearance
of positive loms formed as a result of the loss of two electrous by
the negative ions. The effective cross section for this process is
of the order of 10-1T %o 30-16 c¢m2. For the ions Sb5 ard Bijs the
author observed dissoclation with the appearance of not only neg-
ative but also positive atomic jons. Three references: e€-g- V. M.
Dukel'skiy and E. Ya. Zandberg, ipbid., 21, 1270, 1951; N. V. Fedor-
enko, ZhTF, 2k, 769, 195k .

Institution : leningrad Physicotechnical Institute, Academy of Sciences of the USSR

Submitted . May 27, 1954
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' Fedo RerT0 M. '
A SB/Electroniés - Gas Dischaxge and Ges Discharge Instruments g2-7
‘Abs Jour : Referat Zhur - Pizika, No 5, 1957, 12343
Author . Fedorenko, N.V., Afrosimov, V.V., Kaminker, D.M.
Inst - : Leningrad Phyaicsl-’rechnical Institute, Leningrad.
Title : Capture of meétroﬂs and Tonization Upon Interaction of
Single-Charged.Positive Tons with Gas Atoms.
orig Pub : Zh. tekhn. fieiki, 1956, 26, No 9, 1929-1940 B -
i Avstract : A meaa\iremént was made of the effectivé cross sections for
; the capture of electrons by fast tons ( O o), for the for-
] mation of free electrons { g= ), and for the formation of
; glow lons (U ) in the case of interaction between ions
Het, Ne¥;, Art, with atoms of He, Ne, Ar, and Kr. The lons
- had an energy Tg = 3 == 180 kev. The experimental accura=
cy was * 1‘(_#.. e dependence o go(Tg) has maxima for
Ar=Kr; He'~Fe, Ar, Kr. For. the pairs Hé—He, and Ar -Ar,
Card 1/2
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¢ USSR/Electronics - Gas Disoharge and Gas Discharge Instruments H-T
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Abs Jour : Referat Zbur - Pizika, Np 5 1957, 12344

'W Agrosimov, V.V.

Jonization of Gases by Jons of He, Ke*, and Ar® vith For-
mation of ‘nult;ple.-mrged Tons Upon a Single Interaction.

'Zh. tekhn. ﬁzﬂd, 1956, 26, No 9, 1941-1954

Author
Inst
Title

s oo oo

Orig Pub

-

In addition to the setup previously described (Avstract
12343), the vork abstracted involves the use of a slov~
:{on analyzer. From the relative intensity of the lines
of the spectrogram, the authors determine the cross sece
“tions for the formation of slov multiply-charged ions

( G"'og) by interaction of HeY, Ne*, and Ar T with energies
TQ =

Abstract

=e 180 kev, with atoms of heliun, neon, argon, and
erypton gas. The rendom errore in the messuremsnts amoun=
ted to = 12,5, Plots ave given for a“m('l'o) for the
following ionsi it PN LR RN e

Card 1/3

s @1 @CVTOR . SREL1E Such & ayétem is called aiua.si-moleéu-
. le.
Card 2/3 R
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" Catepory : USSR/Nuclear Physic) - Origin of Charged and Neutral Particles c-6
: through Matter

 Abs Jour : Ref Zhur - Fizlka, “to 1, 1957, Bo 584

Author : Dukel'skiy, V.M., Alrosimov, V.V, and Fedorenko, K.V. :

Inst : Leningrad Physical- fechnical Institute o e ademy of Sclences

Title : Transformation of Prsitive Helium Atoms into Negative Ones by
Collision with Atoms of Inert Gases

Orig Pudb : Zh. eksperim. i teor. £iziki, 1956, 30, No L, 2927793

Abstract : It was observed that negative He ions are formed vhen 15--175 kev
He" ions pass through a scuttering chammber filled with Kr, Ar.§wor He.
The He~ lon yleld vas L.k L -12 amp vhen the chamber was filled with
Ar at a pressure of 2.5 x [.07" mm mercury, the He' ion energy being
80 kev and the Het current being 3.3 x 10°7 aup. The He- ion yield
varies limearly with preasure, up to 5 x-10-%* mn mercury. This indi-
cates thg charge exchange letween He' and He- results from a single
collision. Dependidg on the energy of the He* iome, the charge exchange
cross section has a characteristic maximum pear 60-70 kev; the value
of this meximm is 1.5, 0.7, and 0.2 X 10-19 em? for Kr, Ar, and e
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rder of 10 cm”.
. The cross section £cr He is on the o v
gﬁz?ﬁzeﬁz- ion in the ground state (t:iie)i:_izoznﬁal;lei:é: 2113%1% \
that ve deal here with a netastable _g
I:::.:tbl:he 1ifetime of which should be on the order of 10 u:.:ii 1(;110-7
Sine ¢ $11ght of the He ions in the instrument vas approx ¥
gec at an energy of 60 kev).
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* PITLES Investigation of the Energy of Multi-Charge Jons Formed at the
Tonization of Gas Atoms DY Positive Iom(lsaledovaniye energii
mnogozaryadnykh jonov, obrazuyuehohinsya pri jonizatsii atomov

gaza polozhit el 'nynmi jonami).

PERIODICAL: ghurnal Tekhn. Fiz., 1957, Vol. 27, ¥r 11, PP 2557-2572 (ussR)

CIA-RDP86-00513R000412610013-3

i

ABSTRACT The results of neasurements of the magnitude of the kinetio en-
ergy of secondary argon-ions with a charge of from 1 = 6 at vari-
ous angles of flight are given. By means of these results the
magntude of the whole inelastic energy-loss at the ion-atonm ool-

1ision are olassified. The analysis of the experimental data was
oarried out according to_ the classiocal conception on the disper-
sion of atomio particles. The following was carried out in de=
taili an Art or Ne' -ion peam. with an energy of P, = 75 keV pas-
ged through a ¢ j11ed_with argon. The kjnetio energy of the
gecondary ions + Tapdt, avdt, Ar5+, Ard*, which were
found in consequen the ionization of
collisions, were determined. The secondar
direoction of the primary ion beam under the 8
were jnvestigated. The authors show that the range

: energles posaeaaed by secondary ions jg very wide: secondary ions

Card 1/3 with kinetio energy of from fractions of to some thousand elect-
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”Inveatigation of theEnergy of Multi-Charge lons Formed at the
. lonization of Gas Atoms by Positive lons. -

[

57-11-18/33

ron Voli were discovered. At angles of flight of 9859 in &
number of cases & olear separation of the secondary jons into two
energetio componentss a soft and a hard one, were observed. The

authors show that the possib

i1ity of the existence of both com~

ponents results from the analysis of the consequencies from the
energy-as vell as from the momentum conservation theorem. The
dependance of the mean kinetic cnergy of secondary ions in the

case of the hard component
The mean quantity of inela

oollision was classified.
can be manifold greater t

on the angle of flight was measured.
stic energy loss
The authors show thatthe magnitude R
han the sum of the atom-ionization

¥ at the ion-atom _

potentials for all electrons becoming free at the formation of

the secondary ion with multiple charge. The authors assume that
this is connected with the transfer of a considerable kinetic
energy by means of the electrons vhich are removed from the shells
of the ion and the atom in consequence of inelastic collision.
They conclude that, with given relative velocity of motion the
magnitude R ijg determined by the minimal distance to which the
nuclei of colliding atom particles approach. The most probable
number of electrons which are removed from the shells of two col-

card 2/3
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Investigation of the Energy of Multi-Chargelons Formed at the 57-11-18/33

*Ionization of Gas Atoms by Positive Ions.

1o figures and 5 Slavic references.

leningrad Physical-Technical Institute AR USSR (Leningredskiy
Fiziko-tekhnicheskiy institut AN SSSR)

ASSOCIATION:

SUBMITTED: April 23, 1957

AVAILABLE: Library of Congress
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Afrosimov V. V.. Fedorenko, N. V. 57-11-19/33

The Investigatior of the Angular Distribution of Secondary Ions
Formed at the Ionization of Gas Atoms by Positive Ions (Issledo-

_vaniye uglivykh: r.spredeleniy vtorichnykh ionov, obrazuyushchikh-
‘8ya vpr:l jonizatsi: atomov gaza 'polozhi%el'nymi {onami) : -

‘Zhirnal Tekhn. Fii., 1957,Vol. 27, Hr 11, PP- 2573-2582 (USSR)

‘The conditions on. ¢hioh the inelastio prooesses occur which are

connected with the ionization of gas-atoms, i.e. of the atom ,
particle gtruck,a.'e explained. The angular distributions of iArt
Ar2t ,Lr3+,w4",Ar5",Ar5+ _ gecondary ionms which are formed in
consequence of thef onization of argon atoms by Art ions with an

. energy of from 10 to 154 keV as well as by Net- iomns with an

energy of 715 keV at single collisions, are investigated. Aslo the
angular distributicns of Ne+, Ne2+, NeJ+ - secondary jons which
are formed at the jonization of neon- atoms by Art. ions with an
energy of 715 keV are investigated. The angular distributions were
investigated within a range of the angle of flight of 77° ¢ 92°
(i.e. the angle between the direction of motion of secondary ions
and that of the primary beam). With every angular -distribution
curve a maximum was found. The angle of flight corresponding to
the position of the maximum deoreases with the increase of the
charge of secondary ions as well as with the decrease of the ki-

B T
RN
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{bution of Becondary Ions 57-11-19/}3

The Investigation of the Angular Distr
by Positive Ions.

Formed at the Jonization of Gas Atoms
netio energy of primary ions. In the case of a decrease of the
charge of gecondary ions the mean kinetic energy of ions increa-
gses. From the experimental results the authors conclude thatjthe
probability of ionization increases with the removal of a great
nunber of electrons in the case of a greater approach of the nuc-
lei of oolliding partioles. By means of a conparidon of the in-
vestigations of the present work with that of Kaminker,D.M. and
K.V. Fedorenko in Zhurnal Tekhn.Fiz., 1955,Vol . 25, pp-2239 the
presence of a relation between the angular distribution in the
cage of inelastioc dispersion of the stricking as well as of the
target atom particle is atated. There are 6 figures, 1 table and

5 Slavic references. _
Loningrsd Phyoioal Technical’ Instiute, AN USSR (Lningradskiy f1zi¥0-
tekhnicheskiy imstitamt AN UssR) . ' ’

ASSOCIATIONs

SUBMITTED: April 23 1957

AVAILABLE: Library of Congress.
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"Tonization of Molecular Hydrogen by Protons,”
on physics of Electronics & Atomic Collisions,

ko at Conf.
paper presented by Fedoren
New York University, 27-28 Jan 1956.
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*  AUTHORS! Afrosimov, VeVe, 11'in, R.N., sov/57-ga-1o_z7/4o

Fedorenko, N.V.

TITLE: Tonization of Argon by Hydrogen Tons (Ionizatsiye argona
jonami vodoroda

PERIODICALS Zhurnal tekhnicheskoy fiziki, Vol aq,Nr 10, PP 2266-2274 (uUsSR)

s intended to furnish information on the charge
composition of the secondary ions and on the total cross gection,
which can be asoribed to the production of free electrons and of
gecondary ions in the collision of hydrogen jons with the argon
atoms. Argon was used as a gas target for the reason that it
yields the most detailed data on the ionization by electirons and
ions. The experimental method has already been descrived accurate-
ly in the papers oited by references 1 and 2. The experimental
get-up as a whole has been described in the papeT cited by refer-
ence 9. In this paper only & short description of the experimental
conditions 18 jncluded. The charge composition of the secoudary
;gna of a¥gon whioch are produced by a single collision of the H+,

2 and
card 1/3 this work. The energy snterval of the primary io

ABSTRACT: This work wé

H3 jons with the argon atoms was the object of gtudy in
ns extended from

/ /
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. Tonization of Argon by Hydrogen lons sov/ 57-28‘10-2'{/ 40

5 - 180 keV. The following quantities were determined: The total
cross section of electron capture by hydrogen ions (60) sand the

total oross gection of free electron production (5’_) and of Ar+,

Ar2+, Ar3+, and Ar4+ gecondary ion production, which are denoted

by 5'01, 602" 503 and 0'04, respectively. 1t was found that 60
in all cases decreases continuously with an increasc in the velo-
oity of the primary ions, whereas the curves 6(v) exhibit a meximum.
This meximum is located near velocities which are about the value
ez/h (according to Bohr (Bor) the velocity of the electron in the
nydrogeun atom equals 2,2.1080m/aeo). The curves 6'02(11), 0’03(\:)
and 604(v) exhibit a paximum in the same velocity region. The

meximum values of the corresponding oross sections for an elec-
tron impact are, according %o data provided by W. Bleakney (Blik -
ni) (Ref 3) by many times smaller. The cro8s gections of the pro-

Caxd 2/5 duction of secondary argon jons by ions H+, E‘Z' , and H; are

APPROVED FOR RELEASE: 03/20/2001
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Icnization of Argon by Hydrogen Ions sov/ 57-28-10-27/40

oompared to those of the production by He+ and Ne't ions travelling
with the same velocity, the pertaining data being provided by
reference 2. It .appears thet the cross sections of the produc-

tion of Ar2+, Ar5+and Ar4+ ions inorease with the nuclear charge
of the ionizing partioles. If the ionizing particles are multi-
atomic molecules the corresponding oross sectiong inorease with
the inorease in the number of the nuclei contained in the primary
ion. Professor V.M. Dukel 'skiy end 0.B. ‘Firsov discussed the work
with the author. There are 8 figures, 1 table, and 14 references,
8 of which are Soviet. ° -

SUBMITTED: January 17, 1958
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' AUTHORS: Afrosimov, V. Ve, I1'in, R. N., sov/56-54-6-5/51
W—
TITLE: " The Ionization of Moleoular Hydrogen by the Ions Hf, E;
' and HY (Ionizatsiya molekulyarnogo vodoroda ionami nt,
! , H; and H;) T

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Yol 34, Nr 6, pp 1398 = 1405 (ussR)

ABSTRACT : This paper investigatis the ionization of hydrogen by .
) the ions EY, H; and Ey and the distribution of the secondary

l jons with respect to e/m in the energy interval from

! 5 -~ 180 keV. The experimental device and the method of

| the investigation were described in a previous paper

of the authors (Reft 14,15). The beanm of the primary ions

(which is homogeneous with respect to the encrgy and
composition entered a collision chamber. The low pressure
(from 1.107" to 1,5.10° torr) implied the homogenenusness
of the collisions of the primary ions with the gas mole-
cules. For the analysis of the gecandary ions with respect

Card 1/4 to e/m a magnetic mass spectrometer (with gectors) was

ot iy Pt T e e
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Phe Ionization of Molecular Hydrogen by the Ions SOV/56-34-6-5/51
B, n;andn;

connected with the collision ohambn{. The ion1?urrents
in the analysator amounted to 2,107 © _ 2.10"'7A. Three
diagrams show the total gross gectiona of the capture
of the ions'B', H; and Hyj these cross gactions are

plotted against the velocity of the primary ions. The

first diagram gives glso the theoretical dependence for
the charge-exchange of protons in atomar hydrogen. The
pair 2 - Hé ig not a resonance pair. It seems that- the

electron is captured to an excited level of the‘molecule
H.. The capture of an electron by the ion gf is a
cgmplex process a8 the stable state of the aolecule H3

is not known. This capture probably causges the dissociation
of HY into a molecule E and a hydrogen atom. The cross
section Ops of the prodiiction of the secondary ions

2

. Rt ie the sum of the cross sections of the ordinary charge
a%change and of the ionization with the removal of one ’
_ Card 2/4 electron. In the region of the velocities of the primary
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The Ionization of Molecular Hydrogen by the Ions

H, H, and

z ond B3

jons v<& 02/
change form
But in

[« PR
HY

is formed
region W 02/1-' the cross section

03/20/2001

S0V/56-34-6-5/51

the cross gsection of the ordinary charge ex-
the main portion of the cross section
the region v>e2/’flthe principal part of og

) 2

of the ionization. In the
GH+ ijs the greater the

by the cross section

more nuclei meke up the primar# io%.'In the same region GH+
2

decreases continuously when the velocity of the primary

jons inoreases,

and ‘it is greater than the corresponding

cross saction of the electronic impact. The following

part of t

protons.

than the cross
The secogdary protons are produced mainly by the

ions B+.

his paper deals with the production of secondary -
The cross gection of this

production {s smaller

gection of the production of the molecular

dissoogation of H, ions. phe last part of this paper
deals with the pr ductions of free electrons. The authors

thank v.M.Dukel'skiy,
discussion of this paper

card 3/4

Professor, and 0.B.Firsov for the
and for useful oritical remarks.
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g*, B, and Hy
There are 7 figures,
of which are -Soviet.

jko-tekhniche

1 table, end 16 references, 4

skiy institut Aicadeindd nauk S8 S§(Ienin-

: ingradskiy fiz
ASSOCIATION: I;.x&ng v e
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dependence of

measurements of the

vestigated,

jonization cross
gording during the paseage

gated by reference 4.
Card 1/4

4 P i feit

mainly in connection with jnvestigations
the proton range
section was only inaccurately determined (Ref 2). Direct

jonization cross section in air by protons

are not known to the authors.
between positive hydrogen ions and air molecules are in-
and the formation of secondary
out of electirons and electron exchange is observed. The total
section is measured by means of electron re-

simultaneous electron capture of
The investigation of the composition of

the secondary ions was carried out by means

CIA-RDP86-00513R000412610013-3
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(Ionizatsiya vozdukha

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,

AUTHORS: f1'in, R. N., Afrosimov, V. V.,
Fedorenko, N. V.
PITLE: Ionization.of>Air by 1" and H; -Ions
-
jonami H* 1,32)
PERIODICAL:
Yol 36, Nr 1, PP 41-48 (USSR)
ABSTRACT: Hitherto, the jonization of air

by ions has been investigated
of the energy

(Ref 1), and jonization cross

In the present paper collisions

jons by the knocking

of an ion beam through air. The
d-ions was already investi-

of a mass
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 Iomization of Air by E' end H} -Ions s0v/56-36-1-1/62

gpectrometer. Also the production cross sections for these
ions was determined. The measuring method was already des-
ocribed in references 3 and 5 and 1is disoussed in ghort. The
monochromatic ion ‘beam penetrates into a collision chamber
in whioh eair pressure emounts to 1.5 10~% torr. It contains
a measuring condenser, which, by means of an ion current,
permits datermination of 6, eand ¢’_ crons sections. The
total capture oross section is 0" 6, =~ 6 and for
the production oross section of secondary ions 1t holds that
Epne = & 64 Opn? (O o = TolBtive intensity of An+-ions).
The total measuring erroT amounted to about 12 4, in whioh
case +6 % related to pressure- urrent measure-
ments. Spectrum 1ines were TecoT g ions:
nt, oF, ¥, o+, N*+, oY, Ar*, and in

(6fte? evaouation of the chamber, preasure 5.10-0 torr

ut, H§, and H20+. A spectrogranm of these gecondary ions 18
shown by figure 1.

Resultst: Total capture oross gection of glectrons by primary
jons: Results are given by figure 2 (energy dependence of
6’107 comparison petween measured data with the results of

card 2/4 references 4, 71 6).
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Total ionization eross gection & _1 Energy dependence 5_(E“,.),
{s shown by figure 4, the veloeigy dependence by figure 5. "
For H* at 60 keV, 6 o 6.3.10-1% on? and for w5 at 140 keV:

e _ "’1.2.10‘15 cm? is given. The maximum in an energy repge

of 50 - 120 keV 18 given as amounting to ©.6 - 12.5).10=1 em2.
From measurement of velocity dependence it follows that air
jonization by grotons and H4-ions takes place in the velocity
range of v< e /h , where there is no ionization by 8&n

electron collision.

production cross section of gecondary ions: Figure 6 shows the
energy dependence of 6‘Aﬂ¢ in the case of jonization by
protons, figure 7 shows the same in the case of ionization

by Hﬁ-ions. The formation of simply charged molecule ions

in nitrogen and oxygen was also investigated, the dependence of
6, ne on the velocity of primary ions is shown for nitrogen

by figure 8 and for oxygen by figure,9.;?urther, results of
production cross section measurements O '
charge ato jtrogen and oxygen are given.

production oroas N e a maximum at '
v o (1 - 1.5) e2/h: 69 18cr
and in the case of
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thors finally thank Profes-
B. Firsov for their advice
1 table, and 12 referen-

* fonization of Air by }{+ and H; ~Jons

and 6 y++ jod 2.4.10'17 cin?' The au
sor V. M. Dukel'skiy and also o.
and discussions. There are 9 figures,

ces, 4 of whioh are Soviet.

Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR

ASSOCIATION:™
(Leningrad Physico-Technical Institute of the Academy of
Sciences'USSR)
SUBMITTED: July 29, 1958
Card 4/4
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AUTHORS: _Fedorenko, N. Ve, Afrosimov, Ve Voo SOV/56—56-2-6/6}
I1'in, R. Ny “Kaminker, De M.
TITLE: The Dissooiation of the Moleoular m,-Ion in Collisions ina Gas
' (Dissotsiatsiyé molekulyarnogo iona H; pri gtolknoveniyakh v ga3ze)

PERIODICAL: Zhurnalkeksperment«a’li‘héy‘ 1 -teoreticheskoy fiziki, 1953
Yol 36,.8r 2, pp 385-392 (uUssR) - ’

ABSTRACT: I‘fx the. introduction, the following possible dissociation
processes in jnelastic collisions BIe discussed:
+ o .- o + - +
H2—+H2-" . . Hz——)H + B
gi—E® + B L B E + i
B> + B B E 4 E

+ - -
Hz-—>}1 + H

The 'publioa.tions dealing with this subject, Fogel! et al. (Ref 1)
galpeter (Ref 2), Effat (Ref 3), Fedorenko (Ref 4), Damodaran (Ref 55.
and others are discussed. - :
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The Dissociation of the Molecular H;-Ion SOV/56-36-Z-6/63
in Collisions in & Cas s

The present paper gives a report on the results obtained by
measurements of proton formation croOss sections in a energy
4nterval that is vetween the intervals investigated by
references 4 and He Investigations were carried out in the
atomic gases helium and argon as well s in the molecular gases
hydrogen and air. Measurements were carried out in a mass-
speCtrometrioal device such as is8 described by references 8 and
9. The collision chamber and the analyzeTr used is shown in form
of a schematical drawing (Fig 1) and 1is described. For the
investigation of scattering a gimilar method was used as in
references 11 and 12, Measurements weTe carried out for

H}-_ioz} energlies (T) vetween 5 and 180 kev. The formation cross

sactions for protoms and H -ions were investigated; results are
gshown by diagrams (Figs 2-5). For hydrogen and helium the course
O'H.,,(T) ghows iwo maxima, & broad one in the range of

100 ~ 160 kev, and a smaller one at about 15 kev (Figs 2, 4).
For argon and air the curve at first takes a ourved, and from

. about 40 kv onwards, & nearly linearly rising course (Figs 3, 5).
card 2/3 The oross section of the formation of negative lons was measured

APPROVED FOR RELEASE: 03/20/2001
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ASSOCIATION:

SUBMITTED:
Card 3/3

(Leningrad Physico-Technical Institute of the Academy of Bciences,

“July 29, 1958

The .Dissociation of the Molecular H)-Ion S0V/56=36-2-6/63
in Collisions in a Gas .

2

only in argon for 12 kev 'G'H; 1.6.10’180m2. Wwith an energy

increase: of up to 180 kevy: O‘E- showed a monotonously steep

inorease. The authors further investigated the angular
distribution of H, -1ons with a primary energy of .24 kev scattered

in argon without a change of e/m, as well as the distribation. ofth'a
At and H™ ions formed as & result of dissociations. Figure 6
shows the course followed by thé angular distribution f (8) in

colliaion ohambers with 5.10 6torr and 1,5.10 4torr(Ar) The
authors arrive at she conolusion that with a decrease of the
distance of olosest approach of the nuclei of the colliding
atomic particles, the relative probability of scattering with
dissociation inoreases. The authors finally thank O. B. Firsov
and V. M. Dukel'skiy for disoussions. There are 6 figures and
20 referencas, 13 of which are Soviet.

Leningradskiy fiziko~-tekhnicheskiy institut Akademii nauvk 3SSR

USSR)
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24.6200,16,8106

AUTHORS: Hggdorenko, N. V., Rs}yaev,

Letter to the Editor.
Nonresonance Charge

TITLE:

- PERIODICAL:
, 6, pp 1

—_— 10

1959, Vol 37, Nr

ABSTRACT: The reaction 17 + A
defect in resonance )

studies of N. V. Fedorenko
Fiz., 24, 2113, 1954 )
and D. M. Kaminker
with an increase
resonance defect

the maximal cross

AE|

the Massy criterion.
termined the effect of

Card 1/4

.,
IR

nonresonance one-electron charge exchange.

and N. Ve
(cf., 1ipid.,
in the absolute magnitude of the

the velocity corresponding to
ection (Crmax)

Aﬁypnalysis was made which de-
ma

of the resonance defectmand on the numerical order of

CIA-RDP86-00513R000412610013-3
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77000
sov/56-37-6-uo/55

V. A.

Maximal Cross Section of a
Exchange

Zhurnal eksperimental'no% é teoreticheskoy riziki,
08-

1810 (USSR)

+ AT AE (where AE is

was taken as the definition of the

The previous
Eksp. 1 Teoret.

V. V. Afrosimov
1956) show that

{cf., Zhur.
Fedorenko,
26, 1929,

inereases according %o

X on the absolute magnitude
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Letter to the Editor. Maximal Cross Section 77000
of a Nonresbnance Charge Exchange SOV/56-37—6-40/55

the atom-target, N. It was shown that o-max increases

in IAE |. Two characteristic cases are possible for
an lon and different atoms: (1) 1 |AE| dincreases
uninterruptedly and N decreases, the (ymax decreases

rapidly so that both factors act in the same direction;
(2) If both | AE| and N increase, both factors have
the effect in the opposite directions, and the term
0, gradually increases in ite transition from one
2tBA%to another. These characteristics are 111lustrated

graphically in the figure below:

witi an I‘ncrease in N and .decreases with an increase

card 2/4
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Letter to the Editor. Maximal Cross gection 77000
‘of a Nonresonance Charge Exchange SOV/56-37-6-40/55

The graph shows the relation between Gpax (lAE \)

for one-electron charge exchange C+, Het, and H in
inert gases. The points corresponding to charge €X-
change of the game lon are connected by a 1line.
increase in o max with increase in N dur

exchange in inert gases can pe explained by the
increase in the dimension of the external ghell of

APPROVED FOR RELE
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Letter to the Editor. Maximal Cross Section 77000
. of & Nonresonance Charge Exchange . SOV/56-37-6-MQ/55

the target atom or by the decrease of the first

jonization potential. A similar increase in (imax

with an increase in N and a decrease in lAE\ vas
also observed for two-electron charge exchange of

He™ ions in inert gas, which leads to the formation
of metastable He- ions (cf., V. M. pukel!skly, V. V.
~Afrosimov, N. V. Fedorenko, Zhur. Eksp. 1 Teoret.

Fiz., 30, 7%2, 1956&. There is 1 graph; and 11 ref-
erences, 6 Soviet, 4 U.K., 1 U.S. The U.S. and U.X.

'referenceq are:t J. B. Hasted, Proc. Roy. Soc., A205,
421 §1951 + J. B. Hasted, Proc. Roy. Soe., A212,

a35 (1952); J. B, H. Stedeford, J. B. Hasted, Froc.
Roy Soc., A227, 66 (1955); H. B, Gilbody, J. B.
" Hasted, Proc. hav Soc., 2238, 334 (1957); R. J. .
carbone, E, N, Fals, E. Everhart. Phys. Rev., 102,
1524 (1956). '

ASSOCIATION: Leningrad Phys.-Tzch. Institute Academy of Sciences
USSR {Leningrade«l riziko-tekhnicheskiy institut,
Akademii nauk £3SR :
SUBMITTED: August 14, 19%J card 4/4
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51 (8) :
AUTHOR: W sov/53-68-3-T/11

TITLE: Tonization in Collisions of Iond With Atoms (Ionizatsiyas pri
stolknoveniyakh ionov 8 atomami)

PERTIODICAL:  Uspekhi £1zicheskikh nak, 1959, Vol 68, NF 3, pp 481-511 (USSR)

ABSTRACT: The present article gives a detailed survey of experimental methods
and of the present stage of the results of ghe aforementioned '
jonization effects. Above all, the jonization by electron loss 18

investigated while the processes of electron capture are dealt
with in a cursory manner only. Energy ig divided into 3 ranges!
The ev-range (E<1000 ev), the kev-range (1 &« E € 1000 kev)
and the Mev-range (E > Mev). The survey is confined to ion
energies in the ev- and kev-range. Sectiam. I: The total
ionization. crass gection (the jonization processes and the
methods of determining the total ionization cross saction,
experimental data of the years 1950-58, 2 tebles, 3 diagrams
composed from pumerous publications (among others Fedorenko,

Afrosimov, Kaminker, 11'4n); interpretation of data given on
the basis of simple examples gt - H, g - He, gt

developed by Firsov, dependence of the total ionizetion cross
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FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3"
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1isions of Tons With Atoms sov/53-68-3-7/11

section on yelooity according %0 Firsov (Fig 4)). Section IIs
Tonization in the case of the formation of multiply charged ifons
(czperimental jetermination of cross section, formation of

3 gives a -summary of results obtained in

gocondaxry jonsj table

the kev-ranges figure 5 - the formation of secondary Ar-ions

with primary %o quintuple 1oad bY et according *o Fedorenko

and Afrosimov gigure 6 shows the dependence of the formation

croas section of eimply charged gecondary ions on the velocity
the same for triply

; figure T shows

s .formation of secondaTy fragment ions -
result of & aissociationi figures g and 9 also show the

velocity dependence of the formation cross sectioni stripping of
ons, table 4). II1: gcattering in collisions of

neral theoretical discussions, aiscussion of &
tic collision of two particles of
n of angulsr distribu-

Tonization in Col

velocity diagram for en inelas
the same mass, exper i
tion, gchematicel representax

investlgation

Afrosimov, and Keminker iFig 1) goattering of primary ions
with a variation of e/m (engular aistribution of arlons jonized
with difference {ntensity, figure 12)3 scattering of secondaly

A
PPROVED FOR RELEASE: 03/20/2001
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Ionization in Collisions of Ions With Atoms 307/53-69-3-7/11

ions (Figs 13, 14); the approximation of nuclei and the
inelastic processes (Figs 15, 16), the energy losses in
inelastic processes (Fig 17, Table 5). The entire material was
obtained from already published articlee. There are 17 figures
5 tables, and 68 references, 31 of which are Soviet, ’
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SOV /57~20-1-8/18
AUTHORS: LFedovenko, N. V., Filippenko, L. G., Flaks, I. P.
TITLE: Scattering of Multiple Charged Ions With Simultaneous

Electron Capture

PERIODICAL: Zhurnal tekhnicheskoy f{iziki, 1960, Vol 30, Nr 1,
. pp 49-56 (USSR)

ABSTRACT: Introduction: Except for the Ar2+ Ar+, scattering of
multiple charged ions with simultaneous partial or
total neutralization has not yet been studied, and
the authors undertook to measure the scattering of

~ K's
particles obtained from primarvy Kr+, Kva+, Kr /+,

and Ne2+ ions after their partial or total neutralization

in neon or crypton, The authors investigated at the

same time the small angle scattering of tons without

change 1in charge which can differ from the elastlec

process by exclting or tonizing the atoms of the

scatterer. (I) Methods of measurementus The apparatug
card.1/10 consisted of a mass-monochromator producing a

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3"
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Scattering of Multiple Charged Ions vitth 171329
gimultaneous Electron Capture SOV/57—30—1—8/18

monoenergetic primary 1on beam, a scattering chamber,
and a movable magnetic analyzev. The diagram 1s shown

in Pg. 1.

)

Fig. 1. Schematic draving of .
the collision chamber and the -
analyzer. 0) center of ro:
tation of the analyzer; (Cl)

deflecting condenser; (Fl)

collector of the primary
beam; (F?) collector of fast

{ous; (F3) collector ot fast
neutral atoms; (Sl) entrance
511t of the collision cham-
ber (size 4 X 1 mm); (S5)
exlt slit of the cdlliston chamber (slze 10 X 1 mmz;
(Sj) adjustable entrance 411t of the recelver Fo 55)

5 (size % x 3.1 mm) .

card 2/10 entrance slit of the recelver F

i
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"Seatterinz of Multiple Charged Ions With 11529
Simultaneous Electron Capture SOV /57-%0-1-8/18

Neutral partlcles reaching Fﬁ’ described in detall by

Flaks and Solov'yev (ZhTF,XXVIIIL, 599, 1958) were
reglstered by means of secondary emlssion. A1l
measurements were made for incoming lon energy of

i
%% kev. Keeplng the pressure betveen 0.5 and 1-°* 10 )
mm Hg the authors maintained slogle collision conditions.

Incoming beam was of the order of 10‘7 a, for singly

tonized atoms and 10'8 to 10'9 a, for the doubly and
triply ionized atoms. They measured di fferential cross .

- 2 -
section ‘not smaller than 1+ 10 1 cm” + sterad 1 for

_ 1 65 2 -
singly ionized atomsf 1+ 10 2 em” .+ sterad 1 for
doubly, and 1 ° 10 en? - sterad ! for triply charged

jons. Investigation in the 2.9 to 8° region showed
that in this interval the effects are below the
card 3/10 sensitivity of the apparatus. probable error was between

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3"
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.Scattering of Multiple Charged Ions With T7329
Simultaneous Electron Capture SOV /57-30-1-8/18

+ 20 and 25%. (11) Results of measurements:
Figure % and 8 represent typical results. Overall
cross -section was defined as L

G (9)'"‘.,2(%)'/ e

=0

The authors concluded that, (1) scattering with a
total nmeutralization of primary ions favors smaller
scattering angles while processes with partial neu-
tralization occupy a wider region; this 1s true in
the case of scattering on the samec kind of gas or on
a "rorelgn" element. (2) The larger the number of N

. electrons captured during the full .neutralization, '
the wider the scattering angle distribution of particles
(see Fig. 8). (III) Evaluatlon of results: The
authors estimated the value of the total cross-section

- using the equatiog

mat , o .
sy=2x] (%), 5in€d0 @

0 :
Card 4/10 where é)max fixed the angle beyond which the effects
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g With 173529
Scattering of Multiple Charged Tons 0.1-8/18
Simultaneous Electron Capture sSov/57-50-1-8/

Fig. 3. Scattering of

ket 1ons in Kr. (1)
scattering without »
change or charge; (2)

2 o,
transition Kr +——“>?KP ;
(3) transition Kr®' —

—s ket (%) overall
cross section G( G ).

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3"



"APPROVED FOR RELEASE: 03/20/2001

} L v,,,_]‘i.,,_',.,

CIA-RDP86-00513R000412610013-3

T

Scattering of Multiple Charged Tons With
gimultaneous Electron Capture

7329
éov/57—30—1—8/18

Fig. 8. BScattering with
full neutralization of

+
tons. (1) Kr'—
Prked 1n K (ordlnate

five times reduced);

(2) Kr-'—> Kr® in Kr; (3)+
kp>t—> kr° in Kr; (l}%+Ne
—5Ne® 1in Kr; (5) Ne

—> Ne® 1n Ne.
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Seattering of Multiple Charged Ions With 7%29
Simultaneous Electron Capture sov/57-20-1-8/18

were below the gensitivity of the apparatus, Compared
with results obtained by Flaks and others, who measured
the cross~sec§tons directly, the discrepancy was

never greater than 45¢, which was within the 1imit of
errors of both sets of measurements. To estimate the
distance of approach, the authors used the classical
representation of trajectories, justified in view of .
the small incident energiles, and computed the sighting

parameter 'P_ ( f o)

3(8))= ‘/2 njm [Z (g:) ] sin 846 =]/ 2 “jm G(®)sin 849, (6)
fy wligd o By

Table 2 contalns computed values of ﬁ . B o) along wh
with the values of 9 o for which the sighting parameter

is practically equal to the gmallest internuclear
distance voﬂof the'two.colliding_partlcles.
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71229
S07/57-30-1-8/18

. .

#(80, nere
A A ‘
3 4

KetmKre o o0 o0 et 15° 1 8
; KrstinKr. o s o0 00 0.7 1.5 15
Ked+ inNe o .o oo 11 25 52
NettisNe. . . o v o ¢ 09 7 33
CNeXrIMKr oo e 09 2 5.7
KedbinKro ooon o e 075 23 6

The fourth rov in Tab

or formulas

from the

Theory of Atom and Its

Whenever

the authors Jeduced th

not applicable.

the angular
total neutra
tried to exp

approach, the g0

The d
distribubi
1izatlion O
lain in

le 2 was computed using values
book by Gambosh (statistical

L., M., 1951).

+ U
a’

Appllcation, 1

P ( 90) came out larger than Ty
(6) in that
1fferénces;in“the

at Eq.

on in cases of p
f incoming 1lons

case 1s
width .of
artial and
the authors

the follovwing
tential function of the }on apd atom

manner: At an
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scatteriong of Multiple Charged Ions With 77329
gimultaneous Electron Capture SOV/57—30-1-8/18

looks 1ike V(r) curve 1 1n Fig. 9.

~

If there 18 10O change 1n jonizatlon oOU if there

4s a total neutralization, the V(r) curve remains
. the same. In the ca3seé of a partlal neutralization,
however, the interaction after collision 1s gilven
by the Coulcub curve 2. professors V. M. Dukel 'skly
and D, M. Kamluoker discussed the results, and A, M.
shehenkov helped in the ad Justment of the experi-
mental deviccd. There are 9 flgures; 2 tables; and
card 9/10 1% references, 10 soviet, 3 U.S. The U.S. references
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Scattering of Multiple Charpged Ions With 77329 i
Simultancous Flectren Capture SOV /57-30-1-8/18

are: E. Everhart. R. 8. Carbone, G. Stone, Phys.
Rev., 98, 1045 (1955); R. S. Carbone, E, N. Fuls,
i, Everhart, Phys, Rev., 102, 1524 (1956); P. R.
Jones, F. P. Ziemba, H. A, Moses, E. Everhart,
Phys. Rev., 113, 182 (19%9).

ASSOCTATION: Physlco-Technlcal Institute AS USSR, Leningrad C.
(Flslko-tekhnicheskly institut AN SSSR, g.
Lenlugrad)

SUBMITIED: July 20, 1950

card 10/10

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3"



CIA-RDP86-00513R000412610013-3

0961 ‘61 £Ter

anl»iw
yuejos
023007Y 30 #3MITISUL qaIveusy °35¥
l“ﬂ«"ﬁbn:-:?u»xlno INITANTT gn-ulnnbnnowmnh"“
famand ~ougorey < (¥SSL SV oW 30 KBorougsey puw

¢/z vrod

. “sqaypeas § ‘setaeg (| tsewsase
1+9 .“wuwcﬂn"u‘:i re 87 myDejje esswm 3O
sxs setlzevs Mila euoyexé Jo Ry Tawend ’c’“un
i S S T v e

wiepIENed ©
. s hc«nloﬂv l"“ uwﬁuhd“c: 30 Lryoemfee oy wesl
e SYRSLETES OFY WEIS ‘SOTPRIS SATMAINTH

a3e

~juz 2T PO sesndy3 § ¥
werdze Y caex 0} PEIPes

l.“uma Moviuaa ey WIS * BeTINGTII0TP

eso1lt; VI ¢
uo-u-u !oﬂ“ [+ uouuduun«v Ly
-deoioe Teismed oXy € ¥
oy TR 80T L9341V
'nu.nmw“"u"“ﬂ-«e Muo wmevyd oxs £¢ Mowwwﬂ
ol ‘09TPEIE. SaRA
ov. H“nn“”au"u«“-gau v 3o S9339320\DNIVED agreuden POV Bj23I0E

"APPROVED FOR RELEASE: 03/20/2001

/L pred

. ‘ + glwadorond l‘lq wasys ST WIS
To setant cua—.mmﬂ Furaess 3o sqyvive Lanmyey

T oesaidss LTTSOTN
lwuwn-ﬂ“ unca agy *LB3ewe 3O ssquol o

Zoyyovdes w wor3 FUTEeD sentnd 93315070 OOER

i g~z 24 veoupoad esw onbhl-i
ayyeulive [VEIeI TS WS Wi PEE ‘7 o= OF 2

—etq “se OZL-091 O PIOV3
420QV. 30 simesad ¥ 3¢ PeUTHILS §F s2IeqoeTy PUw sunPorply WIS

Y 2eqweR> 94 *
v-uu.-“a w 2°¢ 30 3eiswvip eFuiesw
a7y posind assod-qRty FuIoEPO

e el
€6C1 - 1961 48
Tor SoF TOU Y104 0968 * 17113 Foreenarumsy trerenz HIVIIRIEEE
¢
wot19ITRIN] WATIRESE L¥) . TTe VA serymig wwevid TISIT

TLT°8 Toxvedoped ‘W ‘Y ‘asto » a
eey ox tuossonom *od -1 *ssySATVR ‘°N 'O Rty yded
veg g ‘acuIIENIPDOY 4D 0L ‘Ivesd ..ul]-qa. - )
.m.»-.» .....?o..q.».ndﬂ.:o.»» ‘aow

960€/610¢
110/100/210/0650/0 150/s
e

- _Bnuauon!:..{,....,
3o samiTieul) UGS KV 3RITIETT £rxpenoruunes o.dﬂh.ﬂ\. RIITIOTY D 2 .

CIA-RDP86-00513R000412610013-3"

APPROVED FOR RELEASE: 03/20/2001



A ST
n N ae 3R i e——— —

CIA-RDP86-00513R000412610013-3

V< e
ety (9 -seqwen) (g -30youpuwos or3euPey (¥ *zw T y
“Lpnys 203 1OWNRIIIN] (9! ‘Seawa 2030WT3L00 :-auuutl“dﬂl h.ll“"-.-v”
N sxv (] puw (9 u: tszeqeey cay ogy Vessiaq P10L; sitenPws eony
ujIneveN 203 1ic3 {F luoiyzee vecss *qy ginoins Jureeed TRYZ Nlem
Y ~¥vs oqy Jutinewes 10 130d (€ teypary Kinsaodoy (2 :2°914 os yuadey

"APPROVED FOR RELEASE: 03/20/2001

~y

s i

i Lo d B sty $IES

00513R000412610013-3"

CIA-RDP86

APPROVED FOR RELEASE: 03/20/2001



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610013-3

RSt LR
B . g

R o PN )
s 5

FEDORENKO, N.V.; FILIPPRNEO, L.G.

harged ions, Zhur.

Ionization of inert geses by miltiply-c (MIRA 13:7)

ek!‘Poi taor.fi'o 38 n0.32719-725 Hr '60.
1, leningradekiy fiziko~tekhnicheskiy inetitut Akademii

SSSR.
Ak (Ionisation of ;ssea)
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~ AFROSIMOV, -V.V.; IL'IN, RNy OPARIN, V.A.; SOLOV'YEV, Ye,S.; FEDORENKO, N.V.
| Tonization of argon by atoms and singly charged and doubly
charged neon and argon ions. 2hur.eksp.i teor.fiz. 41 n0.4:1048-
1055 0 ‘él. (MIRA 14:10)

1. Leningradskoy fiziko-tekhnisheskiy institut AN SSSR.
(Argon) (Neon) (Iontsation of gases)
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2892l
8/056/61/041/004/008/019
B108/B102
b 331
AUTHORS: Plaks, I. P., Ogurtsov, G. N., Fedorenko, K. V.
TITLE: Production of slow ions in gases by fast atom and ion beans

PERIODICALs Zhurnal eksperimental'noy 1 teoreticheskoy fisiki, v. 41,
no, 4(10), 1961, 1094-1103

TEXTs The authors determined the production oross section 60k of alow ilons
vith the oharge k in order to explain its dependence on the charge of the
primary particles. Collisions between Ne, Ar, Kr, and Xe atoms and fast
Neo, Ne+, Nez"', and Ne”' particles, as well as between Kr and Xe atoms and

fast Kro., Kr"', Kr2+, and Kr3+ partiocles have been studied. The experimental
arrangement whioh has been described previously (1. P. Flaks. ZhTF, 31,

367, 1961), was supplemented by an analyzer for slow secondary ions %fig.
1). Measurements were made with primary particle energies of 3 - 30 kev.
The ion production cross section was determined from the relative line
intensity. In general, the overall error did not exceed 15%. It was

Card 1/;;
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Production of slqow ions in gases by ... B108/B102

found _that, as a rule, 6'01: increases with the charge and the energy of the

primary particles. In atom-atom collisions, only pure ionization is
responsible for the production of slow ions. With rising charge of the
primary particles, ionization is more and more governed by the contribution
of resonance charge exchange and of ionization with capture. The last
item is evaluated for collisions between atoms and singly-charged ions.,
Professor V. M. Dukel'skiy is thanked for a disocussion. There are 8
figures, 1 table, and 9 Soviet references.

ASSOCIATION: Leningradakiy fiziko-tekhnicheskiy institut ALademii nauk
SSSR (Leningrad Physicotechnical Institute of the Acadenmy
of Soliences USSR)

SUBMITTED: May 29, 1961

Fig. 1. Ion lyzer. Legends @C - focusing system, Il - slow ions
produced by a fast atom or ion beam passing through gas, C - capacitor,
0 - grid window, K - meta) casing, KC - collision chamher,w,1 - gtop,
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S/056/61/041/005/013/038

B109/B102
KR, R3Y0
AUTHORS 3 Flaks, I. P., Ogurtsov, G. N., Fedorenko, N. v,
TITLE:s Ionization by collision between Nerl+ and Xe and between
xe™ and Ne atoms (n = 0, 1, 2, 3, 4) )K///

(4

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41,
no. 5(11), 1961, 1438 - 1442 :

TEXT: In order to clarify the effect of the charge of ionized atoms upon
the production of free electrons, the authors measured the total ioniza-
tion cross section ¢ (accuracy 15%) for single collisions between fast

charged and neutral atoms. A method described by N. V. Fedorenko,

I. P. Fiaks, and L. G. Filippenko (ZhETF, 38, 719, 1960) has been used.
Phe accelerating voltage ranged from 3 to 30 kv. Resulis of the measure-
ments:s The total ionization cross section o_ of Xe atoms as & function

Fig. 2 renders 0 _ of Ne atoms

of the Ne™ velocity v is shown in Fig. 1.
as a function of the Xem velocity v. It was found that o_ increased for

card 1/3
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Tonization by collision... B109/B102

Ne"t Xe and decreased for xen+- Ne with increasing fast-particle charge
n. The results are interpreted as follows: The increase of o_ with

rising charge of the fast particles is due to the possible exothermic

lonization processes involving capture. In Ne™ - Xe collisions, the
ionization process of Xe predominates over the stripping process of Ne®
which requires a considerably higher energy. The stripping process san
add to a decent contribution only in Ne® - Xe collisions. The dependence
is the opposite when ionization with capture is an endothermal procens and
when the main contribution to g_ is due to stripping of fast atomic

particles. Professor V. M. Dukel'skiy is thanked for discussions.
0. B. Firsov (ZhETF, 36, 1517, 1959) is mentioned. There are 2 figures
and 8 Soviet references.

ASSOCIATIONs Leningradskiy fiziko-tekhnicheskiy institut (Leningrad
Physicotechnical Institute)

SUBMITTED: June 9, 1961

Card 2/3% .
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AUTHORS Solov'yev, Ye., S., I1'in, R. N., Oparin, V. A.,
Fedorenko, N. V. )

TITLE:s Tonization of gases by fast hydrogen atoms and protons

PERIODICAL: 2Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 42,

PEXT: The ionization of H,, N,, He, Ne, Ar, and Kr by fast hydrogen atoms .

and protons of 10 - 180 kev was studied, and the ionization cross section,
the stripping cross section for fast hydrogen atoms, and the production
cross section for slow ions with various e?m ratios were systematically
measured to obtain information on the ionization of inert gases and
nitrogen. The measurements were made by the'well~known condenser method
which was supplemented by the mass analysis of the composition of slow

jons. The experiments were carried out with a previously described device '

(Ref. 1931 N. V. Fedorenko, V. V. Afrosimov, D. M. Kaminker, ZhTP, 26,
1929, 1956; Ref. 201 N. V. Fedorenko, V. V. Afrosimov, ZhTF, 26, 1941,

1956; Ref. 211 V. V. Afrosimov, R. N. I1'in, V. A. Oparin, Ye. 8. Solov_yu,vL

Card 1/4
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N. V. Fedorenko, ZhETF, 41, 1048, 1961). Accidental errors did not exceed
t 15%, except the cross sections ¢ _ and dN2+ (t 30%). Theoretical and

H
experimental data were comparable only to a limited extent. The stripping
cross sections calculated in the Born approximation showed satisfactory
agreement for energies above 60 kev. When the energies were lowered, the
divergence between the relevant experimental and theoretical curves in- .
creased. Analysis of the experimentally obtained ionization cross seotions
proved the applicability of the Born approximation for the range of high
velocities v:>vo. For the range of low velocities v<:v°, however, it

could not be applied any more, since the cross sections for ionization by

fast atoms were always a little greater than those for ionization by :
protons. In addition, the ocross sections for ionization processes of the .
same kind increased with inoreasing target atom Z. The stripping curves
of the fast atom (cross section 01) and the curves of the production of

singly charged ions of inert gases (cross seotion dm) have shown that in
most cases they reach maxima at velocities vé.vo. The peaks observed at \7L

Card 2/4
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Ionization of gases by fast... B117/B112

lower velocities are qualitatively interpreted by & quasimolecular model,
in which, owing to the drop of ionization potential, the peaks of the :
jonization oross sections are shifted toward lower velocities v<:v°, and [0 e

where the ionization oross sections are interrelated by d(H)/G(H+)>1.

From the point of view of the quasimolecular model, the proton-atom systen

of the inert gas seems more stable with regard to ionization than the :
H-atom-atom system of the inert gas. The probability that a particle will i~
be ionized after tne decay of the quasimolecule depends on the electron o
binding in the atom in question and on the ratio of statistical weights of’
possible states of charge. These two factors may effect a "competition"
between the ionization processes, which must influence the position of the

peaks of the ionization crcss section. The curves for the production of ——
singly charged ions of inert gases and for the siripping of the hydrogen o
atom confirmed the assumption that the position of the peaks depends not .
only on the ionization potential of the relevant atom but also on other =
factors. The maxima for velocities v~y (1 = 1.5)v° were determined for o

cross sections di(H) and 61(H+) of ionization by atoms and protons, LAt
respectively. The experimentally obtained position of the peaks on the
card 3/4 ‘
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curves of cross sections for production of slow argon and krypton atoms ie ;*"
also given. It is noted that, as in the case of krypton, the peaks on the.
curves for twoe-electron and three-electron ionization (ooz(v), 00}(11)) of

argon correspond to about the same velocity Voax Ve As in the case of

interatomic collision, the position of the peaks is presumably determined
by the ratio of the internal electron velocity of the second particle to
the velocity of the relative motion. V. M. Dukel'skiy and O. B. Firsov
are thanked for valuable hints. There are 7 figures and 23 referencess
10 Soviet and 13 non-Soviet. The four most recent references to English-
language publications read as follows: R. Curran, T. M. Donahue, Phys.
Rev., 118, 1233, 1960;. J. %. Hooper, E. M. McDaniel, D. W. Martin,

D. S. Harmer, Phys. Rev., 121, 1123, 1961; J. W. Hooper, E. M. McDaniel,
D. w. Martin, D. S. Harmer, . Abstr. of the II Intern. Conf. Electronic and
Atomic Collisions, Boulder, USA, 1961, p. 61 - 80; H. B. Gilbody,

J. B. Hasted. Proc. Roy. Soc., A240, 382, 1957.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR L
(Leningrad Physicotechnical Institute of the Acadeny of 'V7 LT
Soiences USSR) AN
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"Ionization of >gaaea by helium 1on§ and fast helium atoms.”

Report submitted to the Third int.l.' Conf. on the fhyaiga of Electronics
and atomic Collisions, London, England 22-26 uly 1963
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and Atom Col-

QITLE: Second All-Union Conference on the Physics of Klectron
1isiops [Uzhgorod, 2—9 October 1962]
f1z., Vo 27, 0o. 8, 1963, 994-995

SOURCE: AN SSSR. " 1ezvestiys, ser.
)
aton collision, collision physics

TOPIC TAGS: conference, electron collision,

: The IT Vsesoyuznaya xonferentsiya po fisike elektronny*kh { atormy*Xh

H . stolknoventy (Second All-Union Conference o7 the Physics of Electron and Atoms i

e Collisions), vas held in Uzhgorod, 2—9 October 1962, The following reports . |

were presented: »Theory of the charge-exchange process during atomic collisions,” !
Yu. Demkovs "Charge-exchange of multicharge ions ," by 1. P, Flaks; *Tonize-

by

t16n due to atomic collisions,” by H. V Fedorepko; "Excitation oi atoms and

wmolecules due to electronic collis " 80¢ ; "Charge exchange
range," by V. S.

and iontzation during atomic collieiona in the high-energy
by vacuunm ultraviolet radistion

_%_lell nphotoionization of gases and vapors
Academician A, N. Terenin apd ¥F. I. Vilesov; "Effective cross sections of

ABSTRACT:

& 'men; "Dissociation of wolecules and ions duri ons
C ng collisi
particles,” by N, N, Tunitskiy;, and "Corpuscular diagnostic of plzun,"otrryf”t
— |

1 V. Vo Mm;ﬂ.
% " ASSOCIATION: none ' A

- atomic collisions important in the theory ;of gaseous quantum geperstors,” by - L

. R
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Ionization of gaues by fast atom and singly charged helium
ions. Zhur. eksp. i1 teor. fiz. 45 no.3:496=502 S %63,
' . (MIRA 16:10)
1. Fiziko-tekhnicheskiy institut imeni A,F, Joffe AN SSSR.
(Ionization of gases) (Heldum)
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1. Institut obshchey i neorganicheskoy khimii imeni Kurnakova
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